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METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR JULY 1940

[Climate and Crop Weather Division, J. B. KINCER in charge]

AEROLOGICAL OBSERVATIONS
By EarL C. THoMm

The mean surface temperatures during July were above
normal over a large part of the country. Mean tempera-
tures below normal occurred in parts of Texas and Okla-
homa, over the Gulf States, the South Central States and
in a narrow strip of the Central Atlantic region. Nebraska
and South Dakota, together with eastern North Dakota
and northwestern Minnesota, had mean temperatures
from 6° to 8° F. above normal for the month, while a
small area in northeastern Texas recorded a mean temper-
ature 4° below normal.

At the 1,500 m. level the direction of the resultant
winds was south of the normal resultant direction (counter-
clockwise turning) over most of the country. At this
level the opposite turning of the resultant wind, indicating
the total mass transport of air from more northerly lati-
tudes than usual during the month, was noted over a
portion of the South Central States and the west Gulf
States and at separate localities in the northwestern
mountain region and along the upper Atlantic coast.
The same shift in the direction of the resultant winds
occurred at 3,000 meters. No well-defined tendencies were
noted when the direction of the 5 p. m. (E. S. T.) resultant
winds at the 5,000 m. level were compared with the corre-
sponding 5 a. m. normals for the month.

The 5 a. m. resultant velocity for July at the 1,500 m.
level was higher than normal along the Pacific coast, over
the Southwest and over the West Central States and
below normal over the rest of the country. At 3,000
meters the 5 a. m. resultant velocities for the month were
below normal over most of the northern half of the country
and were above normal to the southward. Except at
scattered stations the 5 p. m. resultant velocities were
higher than the corresponding 5 a. m. normals at the
5,000 m. level.

It is interesting to note that again in July most of the
country which recorded above normal surface tempera-
tures also showed resultant winds at the 1,500 m. level
from directions more southerly than is normal for the
month. This tendency is also shown clearly at the 3,000 m.
level. In the 2 previous months this relation between the
mean surface temperature and the direction of the result-
ant winds for the month was not in evidence at this
higher level.

At the 1,500 m. level during July the directions of the
resultant winds at 5 p. m. were in general considerably
south of their direction at 5 a. m. (counterclockwise
turning). At the 3,000 m. level the resultant winds
shifted to the southward during the day over the north-
western and north-central parts of the country, but showed
a shift to northward generally over the rest of the country.

At the 1,500 m. level the resultant velocity for the
month of July was lower at 5 p. m. than at 5 a. m. over
most of the country, this velocity having increased
during the day only over the Great Lakes and over the
Northwest. At the 3,000 m. level the same changes in
resultant velocity were noted except that the increase in
velocity extended over Montana and over the North
Central States.

At the levels from 4,000 meters up to at least 17,000
meters the highest mean monthly pressures occurred over
Phoenix, Ariz., and the lowest over Sault Ste. Marie,
Mich. However, at the 6,000 m. level, Buffalo and

Sault Ste. Marie both had the same mean monthly pres-
sure, 483 mb. At the 1,000, 2,000, and 3,000 m. levels,
Atlantic Station No. 2 had higher mean monthly pressure
than any station in the United States. At the 1,000 m.
level, for example, the mean pressure at Atlantic Station
No. 2 was 914 mb., while the highest for the United States
at this level was 910 mb., at Miami and at Norfolk, and
the lowest was 901 mb. at Boise, Idaho. At Phoenix,
Ariz., where the pressure was maximum at higher levels,
a low mean pressure of 902 mb., was recorded at 1,000
meters and a relatively low pressure of 806 mb. at 2,000
meters. Mean pressures were in general lower for all
upper levels at more northerly latitudes. At the 10,000
m. level, for example, mean pressures were 291 mb. at
Phoenix, 273 mb. at Sault Ste. Marie, 270 mb. at Fair-
banks, and 266 mb. at Juneau.

Mean monthly pressures were generally higher during
July than during June at all levels from the surface to at
least the 14,000 m. level. With only occasional isolated
exceptions this was true over all of the United States, over
Fairbanks and Juneau and over both Atlantic stations.
This increase in mean pressure over that of the preceding
month was considerable, amounting, for example, to an
iweliage of 7 mb. over the Great Lakes at the 1,000 m.
evel.

The greatest difference in mean pressure occurred at the
8,000, 9,000, and 10,000 m. levels, at each of which there
was a difference of 18 mb. between the pressure at Phoenix
and that at Sault Ste. Marie. The steepest mean pressure
gradients during the month were found between Sault Ste.
Marie and Washington, D. C., and between Sault Ste.
Marie and Omaha. In the latter case there was an
average difference of 13 mb. in pressure along the 9,000
m. level within a horizontal distance of about 700 miles.

At the levels below 10,000 meters the mean temperatures
in July were higher than in June at Fairbanks and Juneau
and at both Atlantic stations. This increase in tempe-
rature was also generally true over the United States ex-
cept in the Great Lakes region and in part of the East
Central States, where temperatures at these levels were
somewhat lower than in June. At most of the levels above
10,000 meters the changes in mean temperature were well
distributed. However, at the three levels, 15,000, 16,000,
and 17,000 m., the mean temperature was lower than in
June over the Rocky Mountain and Plateau region, the
average temperature for these levels being about 4° C.
lower at Albuquerque than in the preceding month.

At the 1,000 and 2,000 m. levels, lower mean tempera-
tures were recorded over most of the country than were
observed during the corresponding month in 1939. At
these levels temperatures were warmer for July this year
than last only at El Paso and at Miami, over the North-
west and extreme west and along the central Atlantic
coast. Only Spokane and El Paso were warmer than last
year at all of the next three higher levels, all other stations
being in general cooler at these levels.

The altitude of the level of mean freezing temperature
in July was higher in general over the western half of the
country than over the eastern half. This level of 0° C.
was lowest over Sault Ste. Marie, about 2,900 meters, and
was highest over Phoenix, 5,300 m. The level of freezing
rose rapidly to the southward over the eastern part of the
country, being 3,900 m. at Joliet, 4,300 m. at Nashville,
and 4,700 m. at Pensacola. Over most of the country the
level of freezing was scveral hundred meters higher than
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in June; however, the level of freezing was about 300 m.
lower than in June over the eastern Great Lakes.

The lowest free-air temperature at standard levels in
July was —76.9° C. (—106.4° F.) recorded at El Paso
at the 17,000-meter level. Minimum temperatures lower
than —70.0° CC. (—94.0° F.) occurred in the free air during
the month over gll of the United States south of 35° N.;
while all frec-air minimuem temperatures in the area north
of 45°, except at Lakehurst, were higher than —69° C.
(—92.2° F.). At Juneau, Alaska, the lowest temperature
recorded in July was —58.4° C. (—73.1° F.) at 11,000
meters above sea level.

Table 3 shows the maximum free-air wind velocities
and their directions for various sections of the United
States during July, as determined by pilot-balloon observ-
ations. The extreme maximum for the month was 65.2
meters per second (145.8 miles per hour) observed on
July 4 at Washington, D. C. This high-velocity wind
was blowing from the WSW at an altitude of 9,860 meters
(over 6 miles) above sea level. This velocity, however,
was 18.8 meters per second (42 miles per hour) lower
than the extreme velocity observed in July 1939.

Tropopause data for July showing the mean altitude
and temperature of the tropopause at various stations
are shown in table 4 and on chart XTII.

TaBLE 1.—Mean free-air barometric pressure (P.) in millibars,
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MEAN MONTHLY ISENTROPIC CHART'!

The dominant features on the mean monthly isentropic
chart (6=314° A.) for July 1940, are the typical summer-
time anticyclonic eddy over the South Central States,
and the moist tongue over the Gulf coast. Assuming that
the chart, although based only on data for the first half
of the month, was representative in its broad aspects of
conditions for the entire month, the large excess of pre-
cipitation over the Gulf coast may be related to the moist
tongue which prevailed there, and perhaps the deficiencies
which lie southwest of the lakes were caused by the dry
tongue associated with the anticyclonic eddy. The above
normal precipitation in the northwest was probably not
caused by motion in the 314° A. surface during the first

half of July.

Norte.—During the month of July radiosonde observations were
made only during the first 13 days of the month at all Weather
Bureau stations. Similar observations were made during the full
month at the six Navy stations and at the two Atlantic stations.
Data shown on tables 1 and 4, and data used in the above discus-
sion of aerological observations, are based on all observations.
Temperature and pressure data for the six Navy stations used in
the preparation of all charts (VIIT to XTII) have, however, been
recomputed to include only the first 13 days of July.

1 Prepared by the Research Division.

temperature (T.) in_degrees Centigrade, and relative humidities (E. H.) in

percent, obtained by asrplanes and radiosondes during July 1940

Stations and elevations in meters above sea level
Albuquerque, N. Atlanta, Ga. Billings, Mont. Bismarck, N. Dak. Boise, Idaho Buflalo, N, Y. Charleston, 8. C.
Altitude (nlleters) Mex. (1,620 m.) (300 m.) (1,089 m.) (505 m.) (864 m.) (220 m.) (14 m.)
m. s. L Num- Num- Num- Num- Num-| Num- Num-
berof| B.| 7. | R [oerof 2. T | B lberof| B.| T. | B |berof B.| T |f: |beroff Py T. R lper of| P.| T. | B fberofl B. | T. |F:
ohs. * | obs. * | obs. * | obs. * | obs. * | obs. * | obs. .
Surface 12| 984| 19.8| 88 14| 803| 21.8; 61 13| 959| 18.6 64 13| 915| 22 12/ 994 14.0| 87 13{1, 018 22.2| 61
500 ... 12| 962 19.7| &3|____.. R R [ I [ P 12| 962| 15.4} 70 13| 063 212 73
1,000 12| 908 18.2| T6{______ [ I 13 21.5 48 13| 901| 25, 12 12.8) 69 13| 909| 19.3| 68
1,600. 12| 856| 18.1f 75 14| 8521 20.7| 49 13| &55| 18.1[ 49| 13| 852| 24. 12| 853 9.3 73 13| 857| 16.8| 63
2,000. . 12{ 807| 13.3| 77 14| 803| 18.3| 47 13| 806] 14.5) 54 13| 803} 21. 12| 803] 6.1] 78 13| 808 14.4| 68
2,500. 3 12| 740} 10.2| 78 14| 758| 15.0] 49 13 759| 11.5| 56 13| 758 17. 12| 755, 3.1 71 13] 762 11.6| 76
3,000 3 11| 716  7.3| 79 14| 714| 11.4] &3 13| 715 8.5 54 13| 714 13. 12| 710 0.9] 60 131 717| 8.3| 74
4,000 . 10| 634] 1.8 80| 14 633| 3.9 60| 13| 633] 2.2 54 13| 634 & 12| 66| —4.8! 52| 13| 635 2.8 71
5,000 ) 10| 559 —3.7{ 78| 14| s59| —3.7| 67} 13[ 558| —4.3] 50| 13| 560 —2. 12| 551|—11.0| 43| 13[ 661 —2.6 67
6,000 . .___ . 10} 492| —0.5] 76| 14| 491|—11.0| 66| 13| 491{—10.4] 42| 13| 493 —9. 12| 483{—17.6| 33| 13| 404 —8.1f 67
7,000 ... . 10} 432|—15.7] 71| 14| 431]—18.0] 63| 13| 431|—17.6| 41| 12| 432|-16. 12) 422|—25.2] 33| 13| 434143 &7
8,000_ . 9| 378|—22.7| T 14{ 376]|—25.5| A0| 13| 376|-26.2| 48|  12{ 377—24.9 12| 367|—82.5| 31| 13| 379(—20.8{ 67
9,000 . of 320|-30.8] 69| 14| 327|—33.6] 58| 13| 326/~32.9; 39 12| 328(-33.1 12| 318|—30.0| 34| 13| 330|—28.4| 67
10,000 . 9| 285(--3%. 4| 64 14| 283{—42.2|___. 13| 282{—4L.2| .. 12| 284]~41.0|.._. 12| 274|—44.5|_.. 13| 286/—306.4] 65
11,000 . 9| 216(-16.8|..__ 14| 244|—50.8_._. 13| 243|—49.1(-__. 12} 244|—49.2|..__ 12{ 236{—48.9|--.. 13| 247/—44.8|..__
12,000 . 9| 211|—54.6|.. 14| 208|—58.3|- -l 12| 208|—56.7|- -] 12| 210|—56.8|____| 12| 202|—52.3/.___| 13| 213|-83.0/ ..
13,000 . 10| 180l—sv sl -l 1a| Yrrl—e17lTII| 12| 177l—e0.4---] 12| 178|—60.3|_.__[ 12| 173|—54.3|....[ 13| 182|—60.5/....
14,000 12| 1551 —63.3l 27| 11] 153i—e4 6| -2l 4] 151|—61.8[ 0|  13f 151[—5%.2|.__| 12| 152{—59.4|....| 12| 148|—B48 . |  12{ 154|—64.9) __.
15,000 12| 132l _aa8l o7l 31| 130]—66 0| Tl 14] 198|—e1is| S0 13) 120{—58.6|--_| 12| 130|—60.0|.__| 13| 126|—B4.9f___1 121 131|—66.7).__.
16,000, 10| 1121—e8.7|._-| 11| 110|—6s.8____| 13| 110|—-62.2[.__.| 11} 110|—50.1{___.|  11) 111}—60.8/____ 9| 108(—565.7|-__-} 12} 111]|—68.7|--_-
17,000 10| o5l—s68.3| 2| 11 e3|—es.2|._ D[ 12| ‘93|—62.4{.__f 10| O4|-57.7.._.| 11} O4—59.9) .. 7} 925520} 11 04(-67.8) ..
18,000 9| 80[—64.9|.._ 9| 79(—66.5/.._-| 10| 7H—60.7|____ 8| 80{—56.5.__ 8| 80|—58.0j_.._ 5| 79|-54.5(....[ 11| 70|—655[ ..
19,000 8| 68/—6L3| .- 7| 67|—63.1|.__. 7l 67|—57.8|- .o feaee 8 68|—56.4|.__. 5| 67|—53.1.._. 9| 67|-63.1._..
20,000 oo |cean SN 5| B57]—50.4_.__ 5| 57|—55.8] - 7| 58|—60.8|---
21,000 L LI R L O S L T, P 61 49'—58.5.. .
Htations and elevations in meters above sea level
Denver, Colo. El Paso, Tex. Ely, Nev. Fairbanks, Alaska Joliet, IIl. Junean, Alaska
; (1,616 m.) (1,193 m.) (1,908 m.) (153 m.) (178 m. ( )
Altitude (meters) m. s. L.
Num- R, |Num- R Num- R Num- R Num- R Num- R.
ber off P.| T. | g |ber off P.1 T. | |ber off P.| T. } g |ber off P.| T. { g [ber off P.| T. g (ber of P T. | g
obs. * | obs. " | obs. * | obs. * | obs. * | obs. i
BUrface_ . e 13| 843! 18.2 66 13| 884] 26.7] 33 13| 812] 17.9| 34 13| 993| 21.3| 45 13| 999| 15.8] 77 13| 1012 13.5/ 80
5(‘)10;‘?? ___________ ? ) USRI (R I R . 13{ 956| 18.8| 43 13| 962] 18.3| 56 13| 959 11.0] 79
1,000 - _ - 13| 901| 14.8| 45 13| 907] 17.0{ 59 13| 902 7.8] 82
500 e e . 13| 549} 10.8| 49 13| 55| 13.4| 64 13| 850 4.6| 85
2,000 20.4| 30 13| 709 "6.51 b3 13| 805} 10.1| 67 13| 798| 2.3 &
2,500 20,1} 25 13| 751 2.5| &7 13} 758| 7.5| 65 12| 750 —0.8| 85
3,000 16.4 25 13} 706| —1.3{ 69 13; 713 4.7 59 12| 704 —3.4] 84
4,000 13} 635] 8.0] 31 13] 622| —6.7] 58 13{ 631} —0.4| &0 12] 620 —9.2| 72
5,000 13| 561{ —0.7| 38 13} 547|—12.6 50 13| 556| —5.7| 39 12{ 545(—15.6; 64
6,000 13| 484] —8.7| 39 13| 479)—18.9| 47 13| 488|—12. 5| 35 12] 476(-22.7; 61
7,000 13} 434{—15.8| 35 13| 418|—26.2( 47 13| 428|—19.7{ 31 10| 415/—30.5] 60
8,000 o -. 13| 380{—23.4| 31 13} 363[—33.9| 46 13| 373|—27.1} 30 9/ 360|—38.1}.._.
9,000, ¢ o eeaes 13| 330{—31.5| 30 13} 314|—41.3|._.. 12| 324|—35.0f._ .. 8] 311|—46.1|....
10,000 - oo £ . 131 270{—47.8|._._ 11| 280|—42.4.__. 9| 2686(—-53.4|._._
11,000 e 2 13| 232[—52.7].... . 9| 228|—55.2]....
12,000 o e ceaes 13| 190]—53.2).___ 9| 185{—52.5|.
13,000 < oo i 13] 171|—50.5(-. . 8| 187|—50.0]
14,000 oo . 13| 148|-48.9). .. 6| 144|—50.2|.
15,000 . oo 13| 125(—47.5{. ... 5| 123|~-50.5
16,000 - oo icee oo .
17,000 . e
18,000 oo oo
10,000 <« e cemem el
- X011 AUV UPRPRRIDIUORY VIR FOUUEN FSPUPRUUR PR pUpRpuuuve FSREY BOUPO
21,000, .o ecii e el e PR F R A [ - 71 511—43.81____|____._. PR S, [N RN SR S ————

Bea footnotes at end of table,
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TABLE 1.—Mean free-air baromelric pressure (P.) in millibars, temperature (T.) in degrees Centigrade, and relative humidities (R. H.) in
percent, obtained by airplanes and radisondes during July 1940—Continued

Stations and elevations in meters above sea level
Lakehurst, N, J.1 Medford, Oreg. Miami, Fla. Minneapolis, Minn. Nashville, Tenn. Norfolk, Va.t Oakland, Calif,
Altitude (meters) (39 m.) (401 m.) (4 m.) (263 m.) (180 m (10 m.) (2m.)
m.s, 1,
Nt:ml- R Nl;lm- Né]m— Nt;lm- R N';nn- R Nl;.lm- R Nl;lm- H
er .| ber er or er er .| ber
of | Bf T H| of T. of | Bl TR or | P T fg | of [P T [H | ot | B T IH| of | B T. |r
obs. obs. obs. obs. obs. obs. obs,
Surface_..._.._..__ 3111,012) 18.2] 93 13 22.6 13(1,019] 25.4| 89 13| 989 18.7| 71 13 997] 20.4) 85 2711,019] 22.5 886 13(1,015| 15.8
______ - 31] 060/ 20.5| 68 13 22.5 1 963 24.1| 83 13| 961] 10.5| 58 13{ 961f 19.56] 80| 27| 964| 22.9( 67| 13| 9 18.0
1,000. - 31| 608/ 17.7| 62 13 20.2 13| 910f 21.1| 77| 13| 907) 17.2| 57 13| 907| 17.9{ 77 271 910] 20.0[ 63 13] 905 22.0|
1,500 - 31| 854 14.5| 62| 13 16.9, 13| 859 18.68| 68| 12| 855; 13.3| 63 13] 855| 15.4| 78 27{ 858 16.5 63 13| 824{ 20.8
2.000. - 311 805 11.68{ 58 13 13.9) 13| 809 15.9| 64 12| 805 9.8] 65 13} 8068| 12.8¢ 7. 27| 809 13.4| 66 13} 805/ 18.1
2,500._ - 30 757 8.8 52 13 1. 8 13| T 13.1] 59| 12| 758 6.6 61 13} 759| 10.4| 73 27| 762 10.8| &0 13} 759 14.5
3,000.. - 30 713 6.1 47 13| 9. 2| 137 718] 10.2 54 12| 718 4.2 53 13| 715 7.7 73 211 NI 7.8 48 13] 715 11.2]
4,000_ - 20/ 830 1.0 42 13 2.7 13| 637 4.6) 51 12{ 630] —0.3| 38 12| 633] 2.0] 69 271 635 1.9 44 13] 634f 4.7
5,000 - 20 556 —4.6| 42 13 —3. 4 13| &63|] —1.9| 54 12} 556f —6.1| 37 12| 558| —3.5( 63 25/ b560] —4.0] 38 13 560) —2.2
6,000 - 20! 489 —10.5| 41 13 10. 4 13| 4968 —7.6| 62 12| —12.7) 37 121 492] —9. 2 13| 493 —8.8]
7,000 - 20] 420|—17.0; 43 13 17. 5 13| 435/—13.5{ 81 12| 428|—19.6] 35 12f 432|—15. 4 12| 433(—18.4
8,000 - 29) 375|—24.1| 43 13 —25, 4 13| 381|—20.0f 60 12) 373]—27.5| 31 12| 378|—22. 4 12| 377}—24.7|
9,000_ - 29| 326|—31.3| 41 13 3. 6, 13| 332(—27. 4| &6 12| 324i—~35.2| 32 12| 3281--30. 8, 12 328|-32.7
10,000 - 20| 2831 —38.9|_._. 13 . 13] 288/—35.3| 52! 12| 280\ —42.7)._ .. 12] 285|—38. 3| 12| 284(—40.7|._._
11,000. - 20] 244/ —46.2|___ 13 13] 249|—43.8|.___ 12] 241 —50.0[..._ 12| 246|—486.9 12] 245/—48.7|____
12,000 - 28| 210|—52.8]____ 13 13| 214|—51.8(____ 11; 206(—56.0|..__ 12| 211]—54. 9 12) 208|—55.6|__._
13,000 - 28| 179/—58.1| ... 13 13| 183(—58.9|____ 11| 176(—59.6|____ 12{ 180|—80. 2 12] 179|—860. 2|
14,000. - 281 153|—61.5/_.._ 13 13| 156/—64.9|____ 10| 150(—58.3|_-._ 11} 153|—63. 3| 12| 152|—61.7{____
15,000. - 28! 130—63. 2 12| 120 132|—68.7)____ 10| 127|—58.0(.__. 11} 130|—64.7| 12( 130(—62.2|__..
16,000_ - 28] 3 11 2 112)—70.3).._. 9 109]—-58.0|____ 10; 110{—85.2 12] 110]—63.1|--..
17,000 - 27 11 12| 94/-—70.2.__. 9| 92(—57.6|_... 10y 94|—684.6 12|  04/—62.8]_.__
18,000 - 24 10, 10 80|—67.7|____ 9 —57.2 8] 79|—63.0 10| 80(—61.7|-_..
19,000_ - 16 10, 1l 68 —64.7}__.. —55.6 8| 67(—60.9| 8 68| —59.9]____
20,000 _______ 8| S7—B5.0 __ ____ b __ 1 ____. [] 571—61.5____ y b5l 57!—57.9 [i] 581 ~57.71____
Stations and elevations in meters above sea level
Oklahoma City, Omaha, Nebr. Pear]l Harbor, T. H.12 Pensacola, Fla.l Phoenix, Ariz. 8t. Louis, Mo.
. Okla. (391 m.) (301 m.) (6 m.) (24 m (339 m.) (171 m.)
Altitude (meters) m. s. 1.
Num-| Num- R Num- R, |{Num- R Num- g, |Num- R
ber of; T, * |ber off P.[ T H ber off P. | T g, |ber off P. T. g |perof P.| T. | g ber off P. | T ="
ohs. " | obs. * | obs. * | obs. * | obs. | obs. :
Surface 13| 21.1 13| 984] 22.0| 57 "30j1,015 23.9| 82 30|1,0168| 26.1) 79| 13| 970! 30.9| 26 13| 9991 21. 5
B0 e 13 21. 6! 13| 062 22.4| 53 30/ 960[ 21.8) 82 39 962 24.0| 73 13| 953F 34.5] 22 13] 961 22.2
1,000 . 13| 20.1 13 908 20.1] 53 30| 006{ 18.5 &7 300 909] 21.0| 67 13| 002| 34.4] 18 13| 908/ 19.6
500 el 13 17. 9 13| R66| 17.1] 55 30| 855 16.41 76 30| 858] 17.9| 65 13f 853) 30.8| 18 13; 856/ 15.8,
2,000 - e 13 17.0 13| 807| 14.4| 56 30| 806] 14.3| €6 30 809] 14.8] 64 13| 806! 26.3| 18 13 807| 12.5
2,800 e miemeaaooo 13 15. 0] 13| 7601 12.6] &0 30| 759) 13.1| 45 30| 782 11.8| 61 13 761] 22.2| 18] 13 760| 11.0]
3,000, . 13 12.3 13 716 9.8 48| 30; 716 11.0{ 34 30| 718F 9.2 60 13} 718| 18.0| 19 13| 716] 9.1
4,000 . 13 5.9 13| 634 3.8 47 30| 634 4.9] 32 30| 636 3.8 57 13( 638| 10.0] 24 13| 634 3.7
5,000 . . 13 -1, 2] 13| 560 —2.3| 48] ... _j.__J...___ _— 30| 662 —1.9 46 13| 5685 2.5/ 2h 13; 560 —2.4
6,000, ... 13 —8.7| 12| 493| —8.8| 42 27| 495] -7.3| 41 13 498| —4.9] 2 13| 403 —9.4
T000 . oo 13 —14.6 12| 433|—15.6] 40 25| 434(-—13.3| 41 13} 438|—11.8| 26 13 433(—186. 2
8,000 e 13 —22.3 12| 378{—22.5 39 23| 380{—20.0] 51 13! 384{—19.5| 26 13| 378(-—23. 5|
9,000_ 13 —20.6 12| 3201—~29.9 38 23| 330[—27.4| 52 13| 334|—27.6| 25 13| 328(—31. 6
10,000 13 ~37.7 11( 285;—37.8|__. 21) 288(—35.0| 46| 13| 201)-35.8 24 13| 285(—39. 4]
11,000 13 —45.2 111 246{—45.8|_._ 18| 249/—43.0{____ 13| 251{—43.3|_--- 12| 245(—47.0(_
12,000, e 13| ~52. 2 11 212{=53.0|._. 17| 214{—51.0].___ 13| 216|~50. 5/ - - 12} 211|—54.0(__
13000 s 13 —57.9 11 18U —57.7)___ 13) 1831—58.21___. 13| 185|—56.91____ 120 180{—57.7|..
14,000 .. 12 —63.0 11] 154{—59.7|_._ 11| 155|—64.7}____ 13| 158/ —61.6/____ 12| 153{—60.2|____
15000 . el 12 . 3 11} 131|—61.6(._. 8 132(~-68.3|__._ 12| 134|—65.7| .- -- 10| 131{—61. 4|_
18000 . ____ .. 12 10| 112|—62.0(___ 8 112(—70.4)____ 12| 114;—60. 5/ ... 9 .
17,000 e 10, 10 95/—61.5|._. 5| 04~71.0|____ 12| 08/—69.1|__.. 9
18,000 o 9 9 B —60.8| .o omee e R 10| 81(—65.7|_.__ 9
9,000 _ e 8 9 69(—58.9|._. 8 68(—61.9/____ 7 f
20,000 .. b5l 58| —60.8) .l | 7] 59|—59.4;_.__ 6| 58| —55.0{-.__
Q0,000 Lol _____ JRPRURR) JRURR PR (USROS RSP PUPUN DRV DR VU S Juenn SN PSRN S pin S e SRS SR .. 68l B0I—-52.9i____
Stations and elevations in meters above sea level
San Antonio, Tex. San Diego, Calif.! | Sault Ste. Marie, Mich. Seattle, Wash.! 8t. Thomas, V. I.1? Spokane, Wash. ‘Washington, D. C.1
Altitude (meters) (174 m.) (19 m.) (22t m.) (27 m.) (8 m.) (598 m.) (Tm.)
m.s. 1.
Num- R Num- R Num- R Num- R Num- R Num- R Num- R
berof| P. [ T H ber of T. i d berof{ P. | T. H berofl P. | T H berof| P. | T. g [berof|P.| T H berofl P. | T "
obs. * | obs. " | obs. * | obs. obs. " | obs. * | obs .
Surface...ooooo._ 13) 906] 24.5| 80 30 18. 5 83 13| 004| 11.9| 86 20i1,013| 17.5] 73 30(1,01828.0| 79 11| 944| 22.2 34 3011,017| 20.4] 85
500 . ________ . 13| 960 24.1} 76 30, 19.0| 62 13| 962| 15.4| 65 20 958| 15.7{ 67 30, 3(23.0] 95[....__ JEN, S, R 30| 961 20.4 66
1,000 - 13| 905 21.8| 768 30 21.6| 34 13| 906] 13.4| 59, 20| 904{ 13.0f 66 30{ 910|18.7| 90 11| 902 24.3( 30 30| o086/ 18.1] 62
1,500 - 13| 855 18.8| 76 20 22.4| 24 13| 854 9.7 62 20| 851; 1:0.0f 67 30| 858(18.4| 85 11} 852) 20.7( 28 30| 855 15.0| 63
2,000_ - 13| 808| 16.0f 70 30 20.0[ 24 13| 803| 6.0 66 20{ 801 7.7 64 30| 8N9(14.9; 72 11( 803| 18.5/ 29 30/ 805/ 12.0( 60
2,500. - 13| 760 13.7| 61 30 18.6| 24 13| 755! 2.5| 69 20/ 754 &.0) 60 30] 762|13.1] 58 11 767 12.7] 31 30| 758 9.5 54
3,000, - 13| 718/ 11.6{ 50 30 13.5( 24 13| 710] —0.5| 68 20| 709] 2.5 85 30( 718|10.3| 50| 11 713) 8.4 34 30] 714 6.9! 50
4,000_ - 12| 635 &6.7| 46 30 6.4 28 13} 626] —5.6| 54 20| 626] —3.4] 48 30| 636| 4.3 49 11/ 630; 1.2/ 39 30| 631 1L7] 4
5,000_ - 12| 562| —1.2| 47 30 2.8 32 13| 550|—11.3| 48 19 550 —9.4| 37|.c_.__|-__.- PR S 11} 556| —5.7( 38 30| 557| —3.8] 42
6,000 - 11| 405 —6.8| 43 28 9.9 34 12| 483|—17.8 50 17] 483(—15.8 89| —-12.4 38 27| 460| —90.6| 39
7,000. 11} 434|—13.3| 37 28 f 21 12} 421|—25.0| 47 16| 422(—23.4 —19.3| 40 27| 430|—16.0{ 37
8,000. 111 380|—20.3{ 35 28 13) 366|—33.0 44 15| 368(-31.2 —26.8| 41 18) 376{—23.0| 33
9,000_ - 111 332|—27.8] 35 28 12} 318{—41.0{__.__ 150 319(—38.8 —34.6{ 40 18| 328(—30.6| 34
10,000 - 11] 288|—35.5 34 28 12( 273|-47.5(.___ 12; 276(—45.8 —42.7.__. 17| 284|—38.0[____
11,000 - 11} 249{—42.9(____ 27 12| 234|—-51.5(._._ 10| 237(—51 —50.4[____ 16| 244|-45.9{____
12,000 - 11 214|—49.7|____ 26 —54.8, 7 —56.4].__. 12| 210|—53.0{_.__
13,000 - 11| 184|—56.1)..__ 25 3 7 —587.9.... 11| 179|—59.1|._..
14,000__ - 11} 156|—861.9(____ 25 (] —-85.7|...- 7 183(—61.11____
15,000__. - 11} 133|—66. 7{.- . 24 5 -55.7
16,000_.. - 11| 112|—68.68|._.. 21 —58.2
17,000 oo 10{ 95[—69.1{.___ 18 —56.0
18,000 . ... 10{ 80|~65.9[..__ 16, —55.3
19,000 ... ____.._ 8] 68]—63.7[__.. 12 —53.9
8! 58/—60.5.___ 70 sel—63.21. ) t__ .. Voo b oo

See footnotes at end of table.
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TaBLE 1.—Mean free-air barometric pressure (P.) in millibars, temperature (T.) in degrees Centigrade, and relative humidities (R. H.) in
percent, obtained by airplanes and radiosondes during July 1940—Continued

Btations and elevations in meters above sea level Stations and elevations in meters above sea level
Atlantic Btation No.132| Atlantic Station No. 2¢ Atlantic Statfon No.13; Atlantic Station No.2¢
Altitude (meters) m. s. 1. ($m) (6m} Altitude (meters) m. s. 1. (m) (m)
Num- R Num- R Num- R, |Num- R
berof| P, | T. H berof| P. | T. qH beroff P. | T. | g |berof| P. | T. H.
obs. * | obs. * obs. " | obs. .
31(1,0201 23.5 86 2511,028| 22.5| 88 26| 284|--37.9
31 963] 19.7| 85 25| 9€8| 19.3| 88 25 245|—45.0,
31| 908] 17.0| 77, 25| 914/ 16.6( 82 241 211|—52. 0
31| 857 14.5 71 5) 861 14.6] 71 241 180{—57.2:
2,000. 311 8071 12.3| 65 25( 812 12.8] 65 23| 154{—60. 5
2,500. 31| 760 9.6| 65 25| 784| 10.4] 61 23] 131|—61.2
3,000 31 718 7.0] 61 251 720 7.7 57 221 1121—81,3
4,000 30( 633 11| 60 25| 637] L7} 51 19y 95|—60.7
5,000. 28| b558| —4.2| 56 25 562| —4.2| 48 19y 81[{—59.0
6,000 28| 492; —9.8| 51 25 494] —9.5 38 18] 69(—57.4
7,000 28| 431{~18.1| 48| 241 434]—15.8| 34 11 58)—£6.0
8,000 28| 377j—-23.4| 47 24| 379]—23.0| 32 8 50[—-54.5
9,010 27) 328]--30.5 47 23] 330{—30.4| 35
NnTte.—All observations taken at 1 n. m., 75th meridian time, except those at Wash- 17, S, Navy. R
ington, D. C., Lakehurst, N.J., Norfolk, Va., and Penssacola, Fla., where they are taken 2 Airplane observations.

before § a. m., 75th meridian time. At Pearl Harbor, T. H., observations are taken 3 In or near the 5° square: Lat. 35°00° N. to 40°00° N. Long. 55°00’ W. to 60°00’ W,
after sunrise. 4 In or near the 5° square: Lat. 40°00’ N. to 45°00’ N. Long. 40°00" W. to 45°00' W.
None of the means included in this table are based on less 5 standard level observations.
Number of observations refers to pressure only as temperature and humidity data are
missing for some observations at certain levels; also, the humidity data are not used in
daily observations when the temperature is below —40.0° C.

TaABLE 2.—Free-air resultant winds based on pilot balloon observations made near & p. m. (75th meridian time) during July 1940. Directions
given in degrees from North (N=3860°, E=90°, §=180°, W=270°)—Velocities in meters per second

Abilene, Alh‘;%“e" Atlants, | Billlngs, | Bismarck, | Boise, Browns- | Buffalo, | Burling- | Charles- | Chleago, | Cincin- | Denver,
Tex. NqMéx 8. Mont. N. Dak. Idaho ville, Tex. . Y. ton, Vt. ton, S. C. . nati, Ohio Colo.
(3Tm) | Gasomy | (@9m) | 105m) | (12m) | (870m) (7m.) @0m) | (32m) (18 m.) (192m.) | A57m) | (1,627 m.)

Altitude
(meters) | § a g a a 8 8 8 -8 4 a a 8
m.s.l. |.8 £ 2 2 2 2 2 2 2 2 2 2 2
e8| B BB Elml|G 8B B |mlBlBlm|BlB|ln|B|lBlnB|l8|»|B|8 |88 8|8k
ElS1E EIS15|EISIE1E|5(21E8|5(8|8 15 85 2|82 3 El5(2 l5|3 a2l 5 815151655
BlE|SIB|ElS|2|E|S8|2|2|Si2|E|S|B|E|S|B|E|2IBIE|2(B|1E 12 |8|E|S|2|2|2(8/E(28/82]%
=l ejalg e Sle |RQlZ2lo 2|2 o (2]d | o = | @ | @ = ol e (L ) e L2 e 12 D
ojAr (oAb |olAlr(clAlR |ClAl|C|AlF|C|ARIP (O|IA | |OC|IR | |OCIA|P (ORI IC|IR|IF(|O|A >
31 173} 3.3 0.5] 31| 84| 1.4| 31| 163| 1.3| 31 321| 3.6 31| 128| &.8| 30| 247| 3.4| 31| 220{ 0.8) 30| 153( 1.5| 31| 209] 0.3| 31| 162 1.0
JR (RO B, I VB e o[- |-o-<] 31| 141] 7.1} 30| 259| 4.6| 31| 267 1.7y 29} 162| 1.5] 31| 297| .4| 31| 233| .8
31| 166| 3.6 - 290 |....|-...1 31| 120{ 1.6| 31| 324| 4.2| 30| 152{ 5.8] 30| 266| 5.3| 31| 281| 3.1| 28} 268 .5| 31| 243! 1.8| 31| 265 1.4
314 173| 3.8| __|. __f---_| 26] 251} 1.0} 31! 120( 1.3| 31| 166; 1.7| 31| 311| 2.6 28| 153| 4.7| 30| 267) 5.4| 30| 289| 5.1| 23| 316| 1.3| 30| 241| 3.1| 30| 253| 2.1
30| 167( 3.2; 31| 240 2.8! 21| 267/ 1,.9] 31| 185| 1.5| 31| 228{ 2.3} 31| 251| 2.7| 27| 155| 4.5 30| 277] 7.1j 28 285| 5.8 21| 307} 1.1| 27| 264| 3.3| 30| 271| 3.0
30| 184| 1.5| 31| 253] 1.5] 20( 266| 2.4| 31| 233| 8.1| 20| 266] 4. 4] 31| 238| 4.3| 25| 156| 4.0| 28| 2R1! 7. 5| 24| 281| 6.6( 18| 263} 2.2/ 26| 265 3.6| 26| 279| 3.0
28| 159| 0.3| 31| 260f 1.1] 21| 260| 2.4 31| 242 4.9| 20| 275 6.4] 31} 226| 6. 1| 24| 156| 3.4| 25| 289| 7.7| 18| 285( 7.3| 17| 254| 2.7| 26| 279| 4.3| 25| 281| 4.3
28| 356| 1.3| 30| 353} 2.0| 19| 252| 2.6 27| 247 8.8| 24| 278| 9.2| 30| 226| 8.7| 22| 140| 3.0| 22| 298(10. 4| 13| 202| 6.6| 12| 264 3.9 21| 307| 6. 4| 18] 297| 3.8
26; 5| 3.2| 26| 349/ 3.7| 14| 271| 3.7| 24| 250(12. 6| 21| 280{12.2| 30( 227/11.3] 19} 110| 2.8| 20| 29812 1|___|._._{____|.__[_...|..__| 19| 316 9.0{ 16] 306/ 4.6
26! 17| 2.5( 23| 329 2.6| 13| 258 3.1| 24| 252{15.2| 17| 283|15.4| 28| 229/13.6} 16] 104} 2. 4| 16| 301|1L.7|.__|____[-_._]-.- _.-| 13| 308( 9.3 13| 302| 6.7
22| 28] 3.1f 19 308| 4.7| 11| 250| 1.7| 17| 246{18.3| 12| 275|18.9| 26| 234|17.4| 12} 127| 1.1| 10| 304|10.4|___|____|___|-- .| 11| 309|12.8|. I
22| 31| 3.9 15| 246] 2.8( 10| 225| 3.6| 10| 23822.8|__. R 2 .- ——- - aan|-
20 38| 3.0( 10| 352| 5.3|.__ R -
11 4| 19| | ]—aloo R -

Grand June- Gre;gnsé)oro, Havre, Jackson- | Las Vegas, Littk Rock,| Medford, Miami, Minneap- Mobhile, | Nashville,
. . C. 3 ev. rk. . . .
(1,413 m.) (271 m.) (766 m.) (14 m.) (570 m.) (79 m.) (410 m.) (10m.) (261 m.) (10 m.) (194 m.)

Altitude w [ o w 0 ] 7] @ %] 2] @
(meters) | 8 g g 2 g g 8 g 8 2 g g 2
m. 8.1 (5|« Sig =R~ S| g Sl g E=N-] E= - =R - S| g S| g = | S| g B g
EISISIEIS|8IEIE |8 IE|2|B(E|2|BIEIS|E|ElS|&|BIE|EE|S 251|818 |2|E|S|81E5|2
AR o (& o Qi |2kl || 2 (M| [SEE - D (B2 CREA R g ix|lo|lolB|l @ ©(B| g Qi O | O
2lelc|lg|lo|oijg|{2(8 g 2|l e |8|lol |8l o2 |ol&|lelolgigieliololg|ieslolB|lole|g| S|lslg|o!o
SlE 28|l |BiE]lE | E|g|8lal3|8lelT|8lE|lg|élelzs|lla|2|8|le|s|8|E |2 |8 18 (2|88 ]1%
QA |O|A (»|O]JR P IO|IA|F|C|A | (ClAlB|C|A(» ORI |OIA | |OlA|x|o|lAl»|O|A|>|O|AR |
202 .2{ 29] 56| 0.7| 30| 132( 1.8 31| 155 4. 3] 31| 143 0.8} 31| 313( 3.3! 31| 109| 3.1 31} 165| 1.2| 31| 186{ 2.4] 30| 287( 0.5
. 0.4f. 1 .__|_._| 30| 152 1.9|._.1_.._|-.._| 31| 165| 1.8| 31| 315| 3.6| 31| 115| 4.3| 31| 178} 1. 8] 31| 200 4.2 .4
15| 29 57| 1.5] 29| 218| 1.7/ 31| 175| 4.6| 27| 183| 1.1| 31| 314| 3.1| 31| 110| 3.8| 21! 201| 2.5{ 30} 218| 3.7 .7
1. 2.2| 207 92| .4f 27| 271| 2.2} 31| 179| 4.5| 25} 215] 1.1| 31| 271| 2.2( 30| 101| 3.2| 30| 230| 3.6/ 28| 224| 3.7 .0
. 2.5) 29| 234] 1.9| 23| 264( 2.4] 31| 187| 5.0| 24| 259 .7| 30| 223| 4.0| 30| 96| 2.5| 27| 244| 5.4| 24| 251} 2.8 .9
5.8 2.8| 29| 243| 4.8| 25) 254| 2.0| 31) 198| 6.1} 23| 3} .8/ 29| 205| 5.9| 30; 98| 1.8| 22| 258 6.8} 21| 233| 3.0 .1
5.3 3.4 27| 257| 7.6| 22 260( 2.1| 31| 206| 7.0 23| 358| 1.4} 28} 214| 7.6] 20] 121{ 1.6 19| 263| 7.1| 19| 257| 4.0 . 9
6.6 3.2| 19( 257(11.7) 21| 265 2.9| 31§ 213| 6.8| 18| 1y 2.5) 27| 223] 9.7] 27| 118| 1.7| 14f 297| 9.9| 15] 257| 3.6 .0
6.8 4.3 15 254]14.4| 18| 242 3.7 31| 210] 6.9| 13; 357 1.0| 27| 225|12.2{ 23} 116} 2.4| 12| 292{11.6| 11} 208) 2.5 L6
9.8 3 T ecc|oaa]----] 13| 245] 2.7{ 29} 217} 8.0{.__|_.._1.---| 25| 227(15. 1] 22| 121] 1. 5| 10| 283|12. I —-
13.3 4.4) ... 1.6| 28| 214/10.0 18.9 2.4 - -
18. 4 5.8 ... - 27] 223|14.8 N . J .-
20. 4 4.3 |- _| 24 230(18.0 PR -
17.7 4.4 . |-.-- --| 24| 229]15.8 ——— .
R PRI P F -1 20( 223| 7.8 - -
JRVSPUNSY UVUSS UV FOVURPRY DUV JRVURSN PRSI i % I (] W NN NSO PUVUR) NP SRR FOUUPEN SAPUPRY ERUOPES NARPUNY SUUO FPUVRUY FUPUUOR UPUOuS FPRPUSY (EVUVIOR) S SRR PR
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TaBLE 2.—Free-air resultant winds based on pilot balloon observations made near § p. m. (75th meridian time) during July 1940. Directions
given in degrees from North (N=360°, E=90°, §=180°, W=270°)—Velocilies in meters per second—Continued

New York, ( Oakland, | Oklahoma | Omahas, Phoenix, [Rapid City,| St. Loufs, San An- | San Diego, S%}l:ﬁste. Seattle, 8pokane, | Washing-
. Y. Calif. City, Okla. Nebr. Ariz. 8. Dak. Mo. tonio, Tex. ‘alif. Miche' ‘Wash. ‘Wash. ton, D. C.
(15m.) (8 m.) (402 m.) (306 m.) (344 m.) (982 m.}) (181 m.) (183 m.) (15 m.) (230 m') (14 m.) (603 m.) (10 m.)
Altitude o
(meters) | J 8 a | 8 a El E a 2 a a ]
m.sl 2| g 2] g 2l g Sl e 2| g Sl a 2| a S| a 2| g Sla Elg S| g 2l g
ERE-SEE AR E AR AR AR RS EAR NS R AR SRR T AR RE-R AR RS LR AR-RE R A E-R T AE-A P
5|E18|8|8 5|85 |2|2|E|18|2/E(28|2|8|2 8|8 i8l5/ElSig\B|2|5/E18(8/E!18|8/8(288/ 8|8
ZlE |21 8|2 |8|E|S|8|8|S|2|E|2|B81E 2|28 (2 (BlE|3|2|EI3 8|8 3|28 |3 8|8 2|85 (3
CiRFCo|lAP|O|AF (ORI ORI IOIAIF|C|lAIF|(O|A|P|OAIFICIA |»(OojA|P|CIAR|E|C]lA |F
Surface...._ 31| 193( 1.5| 31| 264| 5.4 31} 158 5.1| 31| 140| 2.7| 31| 257 1.7] 31} 121| 3.7| 31| 158 1. 5| 31| 124| 2.6] 31| 294| 3.8| 31| 287 2.9| 31| 233| 1.9| 31] 212| 2.6| 30} 234| 1.2
. 31| 242( 2.2| 31| 271| 3.4} 31} 159| 5 9y 31| 141| 3.5| 31| 262 2.0|.__|.__._|..__| 31| 148| 1. 1] 31| 131| 3.6] 31| 296] 3.4| 31| 285] 4.9| 31§ 233| 2.0{___|-___|-_.._| 30| 269 1.8
1,000 3.7| 30| 261| 3.6} 31{ 173| 5.7| 31| 160| 4.6| 31| 254| 2.6 3.6| 31{ 171| 1.6] 31} 135| 3.5| 81| 270| 1. 4| 31| 273| 5.4| 28] 225| 2.8} 31| 223| 3. 5{ 30| 287| 2.6
1,500___ 4.7| 30| 240| 3.3| 30( 191 5.1 31| 188| 4.9| 31| 237| 3.0 4.0 20{ 162| 1.0 31; 148| 3.3 30| 273 2.4| 30| 285 5.4| 27| 215| 3. 4| 30| 224| 3.6| 30| 294| 3.4
2,000 _ 8.4| 30| 235| 2.7} 20; 207| 3.0 20| 205 5.4| 31| 226| 3.2 4.0| 28| 206| 1.1{ 30| 162| 2.6} 30| 259] 3.2| 28| 202| 5.2{ 26| 212{ 4.0( 30| 222{ 4.3| 30| 207} 4.3
2,500__. 6.0| 30| 222| 3.5] 28| 235( 1.8| 28| 220] 4 5| 31| 213| 3.8 3.8| 28] 282 . 8| 29| 153| 2.1| 29| 243 3.6| 27| 202| 6.1| 23| 202| 4.7( 28| 217f 5.0| 29| 299| 5.3
3,000___ 5.7 30| 224| 4.3 27| 307| .8 27| 261| 4.3| 31| 215/ 3.0 3.9| 27! 319| 1.8j 27| 133| .8| 28| 239; 3.4| 28] 202| 7.4| 20| 202; 5.9| 28| 218) 5.9| 26| 299 5.3
4,000_ .. 6.6| 30| 227| 6.4| 28 347| 2.5} 26| 287{ 5.3| 28| 194| 2.8 7.2| 26( 337| 3.6] 24| 55| 1.5| 27| 219{ 5. 2| 23| 285(11.7| 19| 209( ©.1| 23] 221|10. 2{ 22| 206| 6.3
5,000 __ 6.6| 30| 223| 8.0| 28] 357| 4.3| 23| 312} 6.0{ 20| 174| 4.4 0.1 24| 333| 4.9| 16| 38| .9| 26| 186 6.2{ 20i 307|12.8] 16| 216(11.1j 21| 222|11.7| 18] 289| 5.8
6,000___ _---| 20| 220| 9.9] 251 352| 5.1| 18| 311} 6.8{ 25| 193| 3.3 . 7| 22| 318| 7.0| 13| 33! 1.3| 26| 209| 5.4| 18 307|13.4| 12| 225|15.4| 18] 232(14.1) 17( 275 6.3
8,000.__ _-| 27| 222(13.2] 24 2| 2.7| 15 302] 8.9] 19| 265| 2.6 16.9] 19| 312! 7.5| 10| 25 2.7(.._{__..]----] 13} 317/15.5|.__|_--__|..--| 15| 230|15.8| 11| 280 9.9
10,000. - _| 24| 219|16.6] 22| 16( 3.6( 14| 314(11.0; 17| 239| 6.7 R . ) SRR SRSV RPN FEVUPIN PSP R Jloao) 11 234|17.0) | ...
12,000. . .| 19| 223|18.0; 20| 36| 2.6( 14 312| 8.8; 14; 250| 0.9 R JRORN S P ) VRO PR PRV S -
14,000 _ ..| 17| 228(18.6] 15 283; 3.0| 13| 313| 8.3} 11| 267 6.7 I U P JEVUU) PR P - -
16,000....._. coafemno]-aoo2] 13) 212(10. 2 L[ e aeo- Al T ] SR RN U SV VIO SRR BRI PUVUVI NN FEPUINY RSO RN DRI NSIVUN DU NI SR SONORS NIV FUUUR JVIN IR NV FEV RS I
TasLe 3.—Mazimum free air wind velocities (m. p. 8.), for different sections of the United Stales, based on pilot-balloon observations during
July 1940
Surface to 2,500 meters (m. 8. 1.) Between 2,500 and 5,000 meters (m. 8. 1.} Above 5,000 meters (m. 8. 1.)
) ~~ 2 -~ 3 ~~
4 g = g > 8
Section S ] S e . ]
= 2] N 2 g . B a N
g's S g Station g-s 2 g Station g's 2 g “ Station
g2 g Bd &2 3 26 = 3 88 | g
E £ |57 |2 E g |27 |8 5 g |E7 |8
2 [4) < |A P A 4 |A & [a) < A
Northeast 1_______. 24.3 ) WSBW__.| 820 25 ) Buffalo, N.Y____.__ 30.8 | WNW.__| 3,50 | 1| Columbus, Ohlo..._{} 54.2 | WSW__| 9,200 | 13 | Caribou, Maine.
Eact-Central 2. 22.9 | W_______ 2,500 | 1| Norfolk, Va____ 21| 35.3 | WNW__14,110 | 1| Elkins, W.Va_._.__{{ 65.2 | WSW___{ 9,860 | 4| Washington, D. C.
Southeastd. .______[| 19.9 | ESE___{ 910 | 5| Atlanta, Ga_________ 22.7 | ENE_.__{ 4,250 | 12 | Tallahasee, Fla_ _{} 43.0 | 8SW.____| 10,150 | 18 | Atlanta, Ga
North-Central ¢_._.{ 33.4 | WSW___{ 1,255 | 24 | Minneapolis, Minn.|| 51.4 | SW_____ 4,600 | 6| Alpena, Mich_ || 52.0 | NW_____ 7,680 | 1| Milwankee, Wis.
3.4 | WSW___| 1,690 | 25 | Sioux City, Iowa.__.|| 35.8 | WNW__| 4,600 | 1 | Chicago, I1l._. _|| 448 | WNW__| 9,760 | 2 | Chicago, Ill.
27.8 | SSE.____ 1,190 | 17 | Big Spring, Tex_. 23.3 E___.__ 2,630 | 16 | Amarillo, Tex. _|l 86.2 E___._ 10, 540 | 18 | Lake Charles, La.
Northwest 7._______1 32.4 | WSW___| 2,350 | 5 | Pocatello, Idaho_. 34.4 | W.______ .560 | 6 ! Pocatello, Idaho. 52.5 | WSW___{ 0,460 | 27 | Boise, Idaho.
West-Central 2 36.7 | SSW....[ 2,277 | 12 | Modena, Utah______ 61.8 | WNW__| 3,330 | 6| Casper, Wyo____.__.|| 64.9 | WSW___| 9,780 | 2¢ | Redding, Calif.
Bouthwest ¥________ 272 E__ ... ,850 | 12 Alletuquerque, N. || 28.3 W._.__. 3,350 | 23 | San Diego, Calif....|| 63.3 | SW_____ 11,428 | 19 | Las Vegas, Nev.
ex.

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut,
New York, New Jersey, Pennsylvania, and northern Ohijo.
2 Delaware, Maryland, Virginia, West Virginia, southern Ohijo, Kentucky, eastern
Tennessee, and North Carolina.
3 South Carolina, Georgis, Florida, and Alabama.
¢ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.-

s Indiana, Illinois, Iowa, Nebraska, Kansas, and Missouri.

¢ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except extreme west Texas),
and western Tennessee.

7 Montana, Idaho, Washington, and Oregon.

8 Wyoming, Colorado, Utah, northern Nevada, and northern California.

¢ Southern California, southern Nevada, Arizona, New Mexico, and extreme west

Texas.

TABLE 4.—Mean altitudes and temperatures of significant poinis identifiable as tropopauses during July 1940, classified according to the poten-
tial temperatures (10° intervals between 290° and 409° A.) with which they are identified (based on radiosonde observiaions)

Potentlal tempera-
tures, °A

Albuquerque, Atlants, Ga. Billings, Mont. | Bismarck, N. Dak. |  Boise, Idaho Buffalo, N. Y. | Charleston, 8. C.
Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean
Num-| Alti- | tem- | Num-| salti- | tem- | Num-| alti- | tem- { Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem-
ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | vera- | ber of | tude | pera- | ber of | tude | pera- | berof | tude | pera
cases | (km.) | ture | cases | (km.) | ture | cases | (km.}| ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture
m.s.l.] °C. m.s. 1| °C. m.s, L[ °C. m.s. 1| °C. m.s.l} °C. m,s. | °C. m.s.l.| °C.

400-40
Weighted means. . _
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11
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TABLE 4.— Mean altitudes and temperatures of significant points indentifiable as tropopauses during July 1940, classified according to the poten-
tial temperatures (10° intervals between 290° and 409° A.) with which they are identified (based on radiosonde observations).—Continued

Denver, Colo. El Paso, Tex. Ely, Nev. Fairbanks, Alaska Joliet, IN1. Juneau, Alaska Lakehurst, N. J.
Mean | Mean Mean | Mean Mesnn | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean
Potential tempera- | Num-| Alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num- alti- | tem- { Num-| alti- | tem-
ures, ° ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | her of | tude | pera- | ber of { tude | pera- ber of | tude | pera-
cases | (km.) | ture | cases | (km.)| ture | cases | {(km.)| ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.)| ture | cases (km.) | ture
m.s. 1. °C, m. s 1| °C. m.s. L] °C. m, s LI °C. m.s.l.|] °C m, 8. 1| °C. m.s.L| °C.
7.7 —32
9.9 9.7 | —47.0
0.9 1.2 | —52.9
2.3 12.1 | =54.0
3.7 13.6 | —-62.7
14.8 | —~67.4
4.8 14.6 | —62.0
5.7 15.4 | —63.8
6.1 16.8 | --68.0
4004 6.6 15.8 | —50.0
‘Weighted means. .. 3.1 12,9 | —57.9
Mean potential
temperature °A.
(weighted) . ..____ 353.7 363.7 355.8 330.5 350.2 322.2 352.7
Number days with
observations..... 10 12 13 13 10 9 28

Medford, Oreg.

Miami, Fla.

Minneapolis, Minn.

Nashville, Tenn.

Oakland, Calif.

Oklahoma City, Okla.

Omaha, Nebr.

Potential tempera- Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean
tures, ° Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-[ altj- | tem-
ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- [ ber of tude | pera-
cases | (km.) | ture | cases | (km.)| ture | cases | (km.)| ture | cases | (km.) | ture | cases | (km.)| ture | cases { (km.) | ture | cases (km.) | ture
m.s.L} °C. m. s. L[ °C. m.s. LI °C. m, 8. 1| °C. m.s. L[ °C. m.s. .| °C. m, s. 1.{ °C.
Do o IS SN NI VRIS R IO SN USRI USROS IR PRSI PR PRSI P e PSSR PRRSTRS EEEERPR PEEREEE EEEEFER FEREEEES EEEEEES
300-300__
L3105 3T IV NI IO DUSIOION SOOI FUIINN PRNURan N RO PRyt SARSS SUUNPpRN VPRI (P ()
0 U S IURSIP NDDI R U Suupnl Ipunnl - N B A N R N I RSN iy s B - A Rt T R B B o Lt EEEPt
330-330. 10.7 1.4
340-349.__ 13.3 2.3
350-359__ 14.0 3.2
360-369. - 14.4 5.0
B70-379. e e 15.7 5.1
380-389_ | ]eaaaaan 15.9 5.4
300-399__ 17.2 8.0
400-400. _____ 16.6 6.6
Weighted means. . {--.....} 12,5 [—58.3 {.._.... 13.6 |—60.3 .. 3.6
Mean potential
temperature °A
(weighted)_....._ 345.3 361.1 344.6 361.2 351.1 357.5 359.4
Number days with
observations __._. 13 12 1 11 12 13 11
Phoenix, Ariz. Portland, Maine 8t. Louis, Mo. | San Antonio, Tex. | San Diego, Calif. Sault Ste. Marie, | geattle, Wash.
Potel;tmlgtegnpera- Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean
ures, Num-| Alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| altj- | tem- [ Num-| alti- | tem-
ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of { tude | pera- | ber of | tude | pera- | ber of | tude | pera- ber of | tude | pera-
cases | (km.) | ture | cases | (km.) | ture | cases | (km.) | ture | eases | (km.) | ture | cases | (km.)| ture | cases | (km.) | ture [ cases | (km.)| ture
m.s.l.{ °C. m. s 1| °C. m.s. 1| °C. m. 8. °C. m, s. °C. m.s. 1| °C. m. s, °C.

1
temperature °A.

(weighted) . ______ 3612 344.2 353.7 361.8 356. 2 337.8 333.4
No days with ob-
servations__.___._ 12 12 12 11 23 12 8
Spokane, Wash. ‘Washington, D. C. Atlantic Station No. 11 Atlantic Station No. 2?
Potential temperatures °A. Mean Mean Mean Mean
Number | altitude tenxgg%?a- Number | altitude tel\rggz‘?a- Number | altitude telggzga- Number | altitude telr\zil;:?a-
of cases lgsnsn)l ture °C, | Of cases I(ﬂkl;l)l ture °C, | of cases n(]kr;]% ture °C, | Of cases ngx;:} ture °C.

Mean potential temperature °A, (weighted)
No days with observations.

3477
11

t In or near the 6° square: Lat. 356°00 N. to 40°00’ N. Long. 55°00’ W. to 60°00’ W.

1 In or near the 5° square: Lat. 40°00’ N. to 45°00’ N. Long. 40°00° W. to 45°00’ W.



